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Introduction
The anoestrous period invariably observed in post-partum lactating cows is extended when they are suckled (Clapp, 1937 ;  Wiltbank & Cook, 1958) and milked cows usually ovulate earlier than suckled cows after calving (Casida et al., 1968) . A prolonged post-partum anoestrous period in some beef cows may extend the interval between successive parturitions above the optimal period of 1 year and the present investigations were designed to study the efficacy of LH-RH treatment to induce earlier ovulation in the suckled beef cow.
The treatment of dairy cows with synthetic LH-RH causes release of LH (Kaltenbach et al., 1974; Zolman, Convey & Britt, 1974) and when LH-RH is given 14-20 days after calving cyclic activity is initiated (Schams, Höfer, Hoffman, Ender & Karg, 1973 ; Britt, Kittok & Harrison, 1974) . In the present work the effects of single and multiple LH-RH injections soon after parturition were examined in suckled beef cows. In view of the prospective commercial importance of synchronization of oestrus with prostaglandin (PG) F-2a (Louis, Hafs & Morrow, 1974; Dobson, Cooper & Furr, 1975 ; Lamming, Hafs & Manns, 1975) , some animals were treated with LH-RH and PGF-2a.
Materials and Methods
Experimental design and collection of blood samples Experiment 1. Twelve suckled beef cows (2 Angus Friesian and 10 Hereford Friesian) showing regular oestrous cycles, were given 2 i.m. injections of 0-5 mg PGF-2<x analogue (I.C.I. 80,996) in 2 ml citrate buffer, 11 days apart, to synchronize oestrous cycles. Fourteen days after the last PGF-2fx injection (i.e. approximately Day 11 of the synchronized cycle), the animals were given an i.m. injection of 125, 250 or 500 µg LH-RH (Hoechst) in 2 ml saline. Groups A, and C (4 cows/ group) were treated at mean times of 176-3 + 20-3, 170-7 ± 21-9 and 1740 ± 17-4 Table 2 ), 6 of the cows (Group D) were given a single i.m. injection of 500 µg LH-RH in 2 ml saline and the rest (Group E) were given an i.m. injection of 2 ml saline. At 11 and 22 days after LH-RH treatment, 3 cows in Group D were given an i.m. injection of 25 mg PGF-2a (Prostin: Upjohn) in 5 ml water and the other 3 were given an i.m. injection of 0-5 mg I.C.I. 80,996 in 2 ml citrate buffer. A single i.m. injection of 500 µg LH-RH in 2 ml saline was administered to Group E animals 11 days after the injection of saline alone, thus giving a range of initial treatment times with LH-RH from 23 to 32 days postpartum with a mean of 26-5 ±1-2 days (see Table 2 ).
The All blood samples were centrifuged at 4°C and 1600 g for 15 min immediately after collection and the plasma stored at -20°C until assayed.
Plasma LH was measured using the assay described by Convey, Beai, Seguin, Tannen & Lin (1976) . Samples were routinely assayed in duplicate using 01 or 005 ml plasma and all results are expressed as ng LH (NIH-LH-B9)/ml plasma. Sensitivity of the assay, defined as twice the standard deviation of blank values, was 0-25 ng/ml. Accuracy was assessed by assaying known quantities of NIH-LH-B9 in assay diluent alone, and also in 01 ml and 005 ml aliquots of plasma from a postpartum cow. There was no significant difference between the three LH standard curves. Three separate cow plasma samples were assayed at dilutions of 1:1, 1:2, 1:4, 1:8, 1:16 and the linear regression lines were parallel. The intra-assay coefficient of variation for randomly selected duplicate pairs, calculated by the method of Snedecor (1952), was 7-1 % (n ( = 20) for values >10 ng/ml. The inter-assay coefficients of variation, expressed as the mean coeffi¬ cient of variability (c.v. = 100 S.D./X), for concentration of hormone in three standard plasma samples (12 assays) was 12-7%.
Plasma progesterone was determined by the technique described for sheep plasma (Haresign, Foster, Haynes, Crighton & Lamming, 1975) . Water blanks were 25-9 ± 6-0 (S.E.M.) pg/assay tube (« = 20). Average recovery of progesterone (15 assays) was 74-1 ± 3-7%. Within assays the co¬ efficient of variation for recoveries was <60%. Sensitivity of the assay, defined as twice the standard deviation of blank values, was 25-0 pg/tube. Accuracy was assessed by adding known quantities of progesterone to 0-25 ml aliquots of plasma (n = 10) from a bullock and assaying the extracts. After addition of 005,0-1,0-2,0-4,0-7,1-0,20 and 40 ng progesterone/ml, 005 ± 001,009 ± 001,0-21 ± 001,0-50 ± 0-04,0-72 ± 004,1-14 ± 0-04,2-36 ± 0-16 and 4-73 ± 0-34 (S.E.M.) ng/ml were detected respectively. Assay of a sample of cow plasma using duplicate aliquots of 005,01,015,0-2,0-25 and 0-3 ml gave values of progesterone ranging from 3-2 to 3-5 ng/ml. The cows were regrouped into those injected with LH-RH before (Group 1) or after (Group 2) 20 days post partum. There was no significant difference between the groups for LH peak heights or duration (Table 3) , but peak area was significantly lower in Group 1, indicating a decreased pituitary response to LH-RH { < 005). 60 + 0-6 6-9 + 0-3 2-1 + 0-6 4-8 + 0-5 Progesterone. No correlation was found between LH concentration after LH-RH treatment and subsequent luteal activity (Table 2) as assessed by an increase in progesterone concentrations. LH-RH had no effect on plasma progesterone concentrations in 3 cows. In 6 cows, LH-RH treatment was followed within 4 days by elevated progesterone levels for a maximum of 9 days (Text- fig. 1 Control animals (Group I), did not resume normal ovarian cyclic activity until 69-7 + 12-0 (S.E.M.) days (range 36-110 days) post partum, and gave luteal phase progesterone levels of 4-4 ±1-3 ng/ml plasma. (Haresign et al., 1975) . However, as shown in Exp. 3, treatment of cows with another LH-RH injection after the transitory plasma progesterone rise appeared to initiate normal cyclic activity.
These results support the view that the release of low levels of progesterone before normal cyclic activity may be important for the development of normal reproductive activity after anoestrus (Donaldson, Bassett & Thorburn, 1970; Yuthasastrakosol, Palmer & Howland, 1975) . It is possible that the progesterone has a feedback action on the hypothalamus and/or pituitary to initiate a pattern of gonadotrophin secretion associated with normal cyclic ovarian function. Two injections of LH-RH, the first given at 20-30 days after calving and the second approximately 10 days later, resulted in normal cyclic activity in suckled cows considerably earlier after parturition (35-0 + 2-2 days) than in untreated control animals (69-7 + 12-0 (S.E.M.) days). Despite the apparently low pituitary response to LH-RH in the first 20 days after calving, the induced LH peaks compare favourably with those obtained by Britt et al. (1974) 
